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(57)Abstract: r *r ■ + 

PURPOSE To obtain a magnetic core material for antenna, capable of secunng sutticient 
antenna performance with high frequency and also capable of thinning and excellent in 
deformation resistance, and to provide an antenna having high Q-value, and a thin-walled lU 

card composed thereof. u ii * -i 

CONSTITUTION: The magnetic core material for antenna, composed of an amorphous alloy Toii 
represented by the general formula (Col-aFea)IOO-b-c-d-eTbSicBdYe (by atomic%) Lwhere T 
means at least one element selected from Mn. Ni. Ti. Zr. Hf. Cr. Mo. Nb, W, ^a. Cu. Ru Rh, Pd, 
Os Ir Pt Re, and Sn, Y means at least one element selected from C, Ge. Ga. P and Al, and (a), 
(b)' (c) (d), and (e) satisfy 0<a<0.1 . 0<b<1 5. 0<c<20. 5<d<25. 0<e<20. and 1 5<c+d<30, 
respectively] and having <25nm sheet thickness, is produced. By this method, the magnetic 
core material having >100kHz frequency can be obtained. 
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(54) [«M©«»] T>5^:^ffl«M>Hf^**tWH8T>^:^a6tRc•^■n*fflV»fc*-H 



(57) [Sif!>j] 

11«J|R] HK^C: (Coi..Fei),.,.»-..«-.T.S1.B,Y 
. CCr. Tt*»i,Ni,Ti,Zr.Hf,Cr,Hto.Nb,Mo. 

W.Ta ,Cu , Ru ,Rh , Pd.os . Ir , Pt ,Re , Sn*i 6 Stf tiite.i!>^t < 
t fc-S©7eR. YliC,Ge,Ca,P,Al*'6S«tl/cii>^C < 
<bfe- «©7c5R*7nO. a,b,c,d*iJ:iy^eli^n^no^ 
a^O.l. Ogb^l5> 0^c^20. S^d^25, O^e^Za 15 

* 4 T * 7 T W^JJP 6 & S T > 



(2) 



#§a¥.7 - 2 7 8 7 6 3 



] — IIS^: (Coi-.Fe.),,,-...-,-.T.SicB, 
Y. CC-C, TlJl*i,Ni,Ti.2r.Hf.Cr,Mo,Nb.Mo. 

W.Ta,Cu,Ru.Rh,Pd,0s.Ir,Pt,Re.Srt*i6Stfnfci!>^C< 
<b*>-a07cJR. YBC,Ce,Ga,P,Al*>e)««*afcii>tt< 

i-b- a<07Ess*^su. a.b.c,dtej:i:;ett-en^no^ 

a^O.X O^b^lS. 0^C^2a 5^cl^25. 0SeS2a 15 
gc+d^30=Sr«S-r-5. ) ^mifi25un&.T-C 

vM",\ (iiK^%. cc-c. MJco,Ni*>6a«n?ti!>^c 

m<D7iM. M'ttTi,V.Zr.Nb.Mj,Hf,Ta*J<fcy'wA>e.SWn 
fciJ>&< tfcia<D7c3K. M"«Cr,Mi.Al,Sn,Zh,Aq,In, 
a^)»7c3i.Mg,Ca,Sr,Y,*iJI 7C*,N,c*5j;c;fS5tP6S 
tfn/i:ii>^j: < i «>ia©7C^. x(3:B.si,c,Ge.GafcJ:C>fp 
!&»^>St3:n/ciJ>^t< tfeia<J)7C^**L'. v,w,x,y*jJ: 

lyfztJ-e-ti-eno^v^o.s. o^x^m o.i^v^2o. o^z 

S20. 2^w^30*PS-r^.. ) iPhU^, mU(D'J>rj:< 20 
t 4> 50W<)i*4SlO0nrnlilT©*SS!a*^6l5:«»«/?25 wmlii 

( 4 ] ^«^«ai*il5 U rr*j®-C* Set 

Cf»*Ii5] CC0,-.FO...-t-.- — T»S1cBd 30 

Y, CC-C. Tl*Mi,Ni,Ti,Zr,Hf,Cr,Mo,Nb,Mo, 

W.Ta,Cu,Ru.Rh.Pd,Os,Ir,Pt,Re,Sfi*» hmit*ifc'J>fJi < 
<b*>-«07eR. Y{3:C.Ce.Ca,P,Al*>e.Stfnfcil>tc< 
ifc— ^(i:)?!;?^?:^?^^. a.b.c.ctfaJcCfeti^n-enc^ 
aSoa O^b^lS. 0^cg2a 5^d^25. 0^6^20. 15 
^b+c^30«:«IJS-ri. ) -caStl. *^-:>«lf*S25MtriU 

fitt'C^ i . mif er > 7" :ffflfi6'i:NK:^@ $ n/c^^c < i *>l 
OOa-r^l/i^A^il/. 134kHz«:*JW2>Qil*S25fei±. 

,M".X. CCT. litiCo,Mi*^6iSlinfc^i>J:c 

< i fcia<D7ClR«:. AtJCu.Au*>631tfn/ciJ>/d:< ^i>^ 
a©7C5R. M'»Ti .V.Zr.Nb.Mj.Hf ,Ta*Jj:yfW!6»6SKn 
ic'p1i< t4>ia©7C^v M"»Cr,Mi,A1.Sn,2n,Aq,In, 
e^JS7C^.Mq.Ca,Sr.Y.#±SI tc^ .N.OfciO'StP^jH 
«nfcfi>>i < i fclS©7ClR. XliB.Si ,C.Ce,Gate*Cf P 
*>6a»*tlfci!>&< <ttia©7C*%jnb, v,w.x,v*iJ: 
ufzB-5-n-?nogv^o.5, o^x^m 0.1^ 2a o^z 

^20. 2^w^30%?S£r-5. ) -C^Sn. mWO'PUK. 50 



it>509e»liS50nniWT<D^B^te*^^'!3rO: S»25/imW 
4>10©3-/JVt%:ir«t. 134kHzK:fctf5Qlii*S25fei 

[iS5j?JS8 3 i34kHz{C*JW-2.'^>^5'^>^L*53mH 

jeUlf * 4 c i 4!ttat 5 TbM 7 oi>-:jnA> 

[i8*«9] 5ini^Jg«fcK«t^Cl.^C<!:5:!^ffii-r 
[ 10 3 ii>«t < <b ^—^©illSf?^ 6 * fc« 7 (C 

[0 00 1 ] 

[0002] 

-F**fieffl3*i5J:^K:&ortm>i. ictX\t. y 
- f- . >'^•vn>*•^tf/^S4S^R■r^i. PCMCiACPersonal 
Computer Memory Card International )'^>3EID'V(3apan E 
lectronic Industry Development Associat1on)^*StC 

i><Difimm^ti^J:^ic^r,r^Xi,^?>. ctxh<Dij-- 

At- F<!:-rS?c»{C«. CtlK:ffil»€>il*SPiao®S!il: 
[0003] cn^©*'- Ft-'>"V=J>3*©i^K:»^ 

ic<7- Frtsi5©^*'j-m«^*«=j»^-3*i-^"^<'* 

l|©raS*.*«*S. c4a«:*tl/-ric*7-FSScD>f>$- 
:? * / >^ 1 3 > f a - i'CDg^Kmifi^i^iJffl-r ■2>:^^-e 

[ 0 0 0 4 1 C 5 ft:««tc<t »>«#ea*?f ft ^ IC 
A** S Ici »3 5SI2% L/TI,»/cfe©«:J«A{fcT 4 C i 



3 

[0005] ccDJ: ^ tc^jfetc J: •? ic*- K(D{t#e^ 

HZ* t f 5 Sifia^ t ft -3 T c > s . 

[0 00 6] 

■Ct>S. L/*>1/. F»)lfet,>/ci!>K:iD-r*^tc^Jf^ 

[0 007 1 — T*Jl':7TX^«^?:a)lL/fce 
/C^?^T>7^:^K:fflC»/c0ll^ \,X\t?m^^ - 2 6 7 9 2 

yX?:fflt»fcT>^:^-Ctt. iolcHzj!P620kH^ie©^iS 
»^-CB7*^-r h J:»} t>QfiiCQualitv Factbr)*SlS< 

CC-C. Q=tBL/R 

Co) = 27Cf. L:>f ^f^X, Ria-f^l/^aifei^t? 

(0 008]!^gg¥5-2 67 9 2 2^tC». T*^!':? 
T:^=fefflW»/cT>f-:^-r». 39ff eft:' 6420- cr0.5B#M 

A»e>2i^raM»«is-r4ci-?>. «ji*«i5ym*»?>35tf 

[000 9] C©J: 5 ftpStC*t«!i-r 

(Cft3n/cfc©-C. !Bf{C100kH2jy±©^«»t?+^ftT 

. :^ffl^»'C.^tt^s^*^ J:!L^Qii©iS<'»T>•f•:^^ce.wc•^n?^ 



5) !^K^7-2 7 8 76 3 
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[0010] 

[p5ffi*l»8i-r-S.fcJ6©#IS] #iitft^i^©iSlM^^W« 
6«. — CGo.-.Fe.)i.c-t,-.-d-.TbSi.R,Y. (M^ 
CC-C. T»l*>.Ni,Ti,Zr,Hf,Cr,Mo,Mb,Mo,W,Ta,Cu, 
Ru,Rh,Pd,Os,Ir,PC,Re.Sn*> 6jSlJnfcil>ft< « 

©7cSR%7rL/> a.b,c.dfeJ:Ufet**n^no^ag0.i. 0 
^b^lS. 0^c^20. 5^cl^2S, 0^6^20. 15^c+cl^30 

10 S/?*S25/z mWTr* 2. C i i T ^fiS'C^ttl^*** 

[0 0 1 1 ] ^cjiTliMn.Ni.Ti.Zr.Hf.Cr.Mo.Mj.Mo.W.T 
a ,Cu ,Ru , Rh . Pd .OS . I r , Pt ,Re ,Sn . Al*^ e> jl«nfciJ>ft < 

?5c#f Tfibi)!>J20aCtfSrm^>iQfit*i{£ 
T-r€)fcJse)Q^b^l5*SS* l/t^. Xl3:C,Ge.Ga.R*>6Sl3: 
n/cii>ft < i fc— a©7c3R-C*> "J . T*;V7 T Xfl^fiS* 
l!i!jW-5J»**WT4. YBe{*0^e^20-C*-&'ii^3!)i* 
20 "S. C©S*»e*i20*a^4i^L.t^fflE*SK©®T 
?:^<ftiJi>-C*«>. Fe©fflfiXltaK0^a^0.at:*4sifrS 
C«^S»Fe©ffiBRtba>?)J0.l€:ffl^St«IS*« 

<J5:-6fci&-C*.5. SiSc. BB:dteJ:CFSiSiRS©«]K 
•€-*a-etl0^c^2a S^d^25. 15^c+d^30=feSSST* 
•SL^ifiih^. C©S*l*C©ea?:ttTn^il34l<Hzf* 
3a©Q(ii*i*b<iB;Tf Sfc8f)-C*^. J: «3 iff * 1/ < »1 
0^0^20. 5^d^l0-C*-5. C©tBH-C^®KSta©« 

30 m=feif teft < -c feit«»jQiii©ifi5t» fc©*Jtf 6>n^>-r 

[0012] — *9:^ (Fe,.^W,) 

e)«tinfciJ>ft< i4>lS©7c3S«:« At3:Cu,Au*>6Sl* 
n:t::i>ft< i4>l«©7C^. M'»Ti,V,Zr,Nb,»to,Hf,Taii 

1 ,Sn.Zn .Aq ,In , e^JSTcS ,l*),Ca,Sr ,Y,#±S7cS .N,0 
*J J: C?S*i e>Stf 4afcii>ft < i fcia©7C^. XKB.Si ,C. 
Ce,GafeJ;Dfp!5>i6S«tirc:^ft< 4feia©7C*%7r 
40 v,w.x.v!teJ:C^zlS-€-nJeno^v^0.5> 0^x^10. 
0.1^V^20> 0^z^20. 2^w^30*jSSt"'5>. ) "C^S 
n. tt*S©fi>ft < i *> 505KdJ&Sl00nmWT©*SSSi*» ^ 
ft»3. «)925Mni«T©^l»^t?**«^i*'^®"J:"^" 

M'{iTi.V,Zr,l*),Mo.Hf,T^ctOfWSo6««nfc 
il>ft < i fcia©7aR-C*«3 , 

55i$).2). M"«Cr,Wi,Al.Sn,Zn,Aq,In.e#^7t:^,M3,C 
a,Sr.Y.«±ffl7C^.N.0teJ:C/S*>6Sl3:nfcii>ft < i *> 
50 ia©70g-r*»), Wfi!l!t4%W«Lyc»3. Q|ii«:»^^4 



5 

i^tiS*l2*i630n(ii(D«5Hr4>-S. :^y^B^^©=^:>. 

•J -SgiiilSsoo- c«±r * »3 . 7 X 7 b©2CKr 
CoSr-=t^i'7T^^®40orcWTtcik'^r«L< 

(0013] fiiH^BJ{c*jl,>-rtSJS»25/xmWTT*4 

4. «j?*i5<iii*«i-rscitcj:»)-a©Qii±JSi 

3ficr)Q(ig*±^-r •set . ^asa^s:)^ 

( 0 0 1 5 1 ifc, : CCOi..Fe.) 

i..-»-.-...T.S1.B.Y. (Jl^^%> CC-C. TOWi.Ni.Ti, 
Zr,Hf,Cr,Mo,Nb,MD,W,Ta,Cu,Ru,Rh,Pd,Cfe,Ir,Pt,Re,Sn 

*> hWiitl1c'Ptji<. ifc— aOTC^. YViC.Ce.Ca.P.AI 
*>feB»i*lfcii>'5t< <bt>— a<Z>7C3R*^L/. a.b.c.dte 

^25. 0^e^2a 15gc+d^30?:?SIJ£'3'^». ) 

*i-P^36*25/i mWT©T*^l'7 T ;^^!fe»^©a 

#igStlir«:ii>tC< ifcl-^O^i-f-'l'i^rAiiO. 134kHz 
{C*jl^4Q(iS*S25tUi, J¥S35*3nTOlUT'C*4Ct*#8i 

(GO 1 6] — (Fe...M,) 

e>ja«n/cii>fj:< ifcaaoTL^*. Ai*cu.Au<>»e)jS{f 

iXk.'PU<, ifcia©7cSR. M'tJTI.V.Zr.Nb.Mo.Hf.Tate 

1 .Sn.Zn.Aq.In.S^STClS ,r*|,Ca,Sr.Y,#±S TcS.N. 



4) . !f#P§¥7-278 763 

6 

C,Ce,Ga*5 J:!y^P*i6Slin/cit>^c < i feia©7c;jS«:^j^ 

L. v,w,x.v!teJ:c;zi3:-en-eno^v^o.5. o^x^io, 

0.1^ 20. 0^2^20. 2^W^30J&^S1' ) 
n. aSS©iJ?<C < i 4> 5056*JaS 50niiiWT©SS*4*^ 
^c»3. ®i525MinWT-C*>S:?-^*SSlS14-^^^w©fH 

i^HSn/ci!?* < t fcio©^ ^l/t 134kHZ 

i-rSSI§?T>7-:f-r$>-5. $f * L < «Qffl«35jy±r 
10 J:»)JfiU<ttQ(a»4oW±-c*?.. !^tc*^^ 
©T>^:M*iiiin)aT©J53©i'Wi^'? h^-Kd'-f:/ 

©ic*- FKji-r^). 

[0017] cn6©r>7":^t?»^^fi««fflll3tv 
S^fc t ^{i j:iI<+2^lft©1»Bi^t' V 3 >?F.©«}))§^*ffl 

c^-SJt^B. ^fe^#©«JgL:te<>©©SH«:«)il«:-^ 

©ra»mmwtciiei»3n-2.j:'5cc«Bg®=&s;w/c:«3, « 

[0 0 18] JgiJaait3:«Ji*j*«:4>J:5*<S*mr 
i«©M:3?tf % fc* €». ltft«ill©^»mf3S© J: ^ 

©K^ca^S4E^»^L/^^3i<6^f^c ^» iQ^^^iSL^t 

[0019] 1341<HztC*5W 4 > HJIimS 
jg^©tt^*'6aiiHW±*ia*l/l». WS:^l*ltC5nii^0 

- KfflT>f"^{CliL/cfc©<E:ftcS. 5im^JKi»T> 

7^^^a'C«M^esp*te^/cii:iKK^>^t l-c r > ?• Tf-a't^tf* 

[0020] ii»i< i *>—• o©*«iatC*>*> 

cnB*^ FF*3»©m«<t#*<^fflBWK: J: 0 KK: 

3fe©3*d'^€>-:>l^/£:*- Kt:*:|JI«fc^*n4. C© 
50 i&^\t\^n^^l^^vVh1c*). P^^m^9k^^m<0 



(5) 



* 



10 



20 



[0 02 1 ] y^j^^^^. mmm^^ =^^a^tc j: o ^ 

-iri>. ttc. |gO[>«^WCb-M>-ZrR-?>Co-Ta-ZrT-=&^l':7 
[0022] 

<D?Bi,»r > «c 6 c;tc* *a?rffl t, ^/c^mw: 3Si ic 

[0023] 

[0024] 1) S 1 ». *^B^©— ^Sfe^iJcD 



30 



nm^i - 2 7 8 7 6 3 
8 

Lt. C©T>f•:^*>'?»'■»■V^>■f>5fttL^«:t9S^nT 

n*. C©«^l3:«^©-?>'5<!: f3ASpJt6ift:4. 
[0 02 5} (j|Jfet«2) ffl^S*^ Co,.,.Fe,.s»*i,MoiS 
ii.B,.s (J^T-aD-cm3n4*B8nraxS:S8Min©T-=&^l':7 

?Co ^»fL/tfS^?:m*a»^it§:?3l°lOC280kA-m-"©m 
5rEP»PU20acC4B#ra©rai^S?:tfofc. i^tC. C©« 

<fc3«. WaimB3 50imil¥3 0.2nin©T-t^l'7 

4?iffii|ii:fri^ic28oi<A-nr ' ©fiaia^rEnffli u ^C3&s e> . isoo- 

CCl2B$m©SSltea*^f"3/c. C©J:^KfPKl/fcT> 

•7^:f-fflli'i:^tC0 .08mn»S©^i^300^' - T > ■f-:^A 

'Srf'Pta U l34kHztc4B W^.-{>5''i75r>;^ L*5 J:0'Q(ii?:ffi'J 

su/c. »6n/c^*=Sr« 1 tc^-r. ^^Wi© 
itiiil/T. fie3f5#8^$*i-Ci»4J:^>*a. 40(ycxa^ia 
©?g^^!!U^I*^To/cT>7":^B©^lftti. »^s#^:^(°jcc 

/c. M^SP?:ie^:^ciS^ J: 9 ^^^^ 5itn^0 $ -a-Zc 
^^©Sg'C^©S<*T.CCoii-c fc« 1 IC^T. I ^ h 

3n-&E:©J:^^t*- FfflT>f^:^K:i3:aUTi<>«i:i». 

Se*©****-^. fi^:&InlK:lia«4'^il!iill/fc4>© 

(00261 
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[0027] (11*1093) ffiJiK**. Fe,,.,Cij,l«i,SV4.» 

ett-^^W^^fFSSO. Sf^MtCSiQ, ©0.5*1 milts© 
^^^^WLLtc, cniSSsonmtC^IWL/c. ^»rU 
fcSI^«:Sia»^J9 3 :&!Sl(C600lcA- m" » ©BftJg^rEPJSin L 5 
50- crifl#Pa©}Sli5a«:if t>2- C/min©¥^?^iP3ie-CM 

is*-c?fetaL.fc. ^ftiffiSfc©^#»^»«ia*^iorw©ta 

aaU. ISOfcrofl^KUg-fbSli. $i8i7inS3 50mm(130.2 10 
lnn©:^ y *Sb^^^B<**» 6^c S T > 7^:^ffla>I:^^:fP$^ 

««l 3003» - :^ t T > ■?-:^*fPi8 L 134kHztC*j W -5 
I^MmmJ: *) fc^^SIJ* SimS!?^ S •l*fctB^©«'C<D 

[0028] fflJSdE*5. COb.i.FcWvMcJb.jS 

i,.B,., (JlT50-C^2h^«@aTni©«;?©S^cST*Jl' 20 

7T;^fiai4^aE^'&f^i^. t:n%s3 50niMcw»ii/ 

fc. WSi L tcm^iMi^M^Wjf^dc 280kA- nr ' ©fi»i 
*EP*nL2oorcC4^raoJft*!ai4tf-3fc. ^>ck:. c©f|E 

OkA-nf^SatBiEnSnOiisJil^lSffCCl^Srai^ibSI*, il®S 
mnSS 50iiin(?S0.2nin©T*^l'7 y ;^8l)Bi*3!>»^&4r 

€>. 25jumWT©ffi)l-CW25tU:©Q(B*5tf e)nS, !^tC 
15uiiiWT-C«35«Jl©Qfflld*. 10MinWT-C«40l£l±©Q 

[0 02 9 1 

[a2] 



#^^7- 2 7 8 7 6 3 
10 
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[00 3 0] (^t«J5) ififiXd^ COb.i .Fe,M\,Mcte.,S 
ii>B,., (M^-50-Cft3*^-S'IS8iiiii. «KJ?7uni©T*JU7 

fc. ^L?i:liE^*fi*a«^:&r«1K:280kA-m-*©JKlS 
^EPJjnb20crcC48$ra©S^,JMI«rtfo/c. iJjK. C©» 
^ffi{cjte«i^'7^;^«:^?&US[®b. ?S«*i:&|SJ«:io 

OlcA-nf'?US*EP*Ot*C*«'&150'CCaWFBgW{b3-e. ^8 
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A magnetic core element for use in a thin 
antenna. The magnetic core element has a 
thickness of 25 mu m or less and is made of a 
particular amorphous alloy strip or a particular 
nano-crystalline alloy strip. A thin antenna having 
a laminated magnetic core made of the magnetic 
core elements is highly resistant to deformation 
and has a high Q-value. 
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